Mutational analysis of CCL20 reveals flexibility of N-terminal amino acid composition and length.
Chemokine-chemokine receptor (CKR) interactions are traditionally described by a two-step/two-site mechanism that details the major contact points between chemokine ligands and CKRs leading to ligand recognition and receptor activation. Chemokine recognition site 1 (CRS1) encompasses interactions between the CKR N-terminus and the globular chemokine core. Chemokine recognition site 2 (CRS2) includes interactions between the unstructured chemokine N-terminus and the binding pocket of the receptor. The two-step/two-site paradigm has been an adequate framework to study the intricacies of chemokine:CKR interactions, but emerging studies highlight the limitations of this model. Here, we present studies of CRS2 interactions between the chemokine CCL20 and its cognate receptor CCR6 driven by the hypothesis that CCL20 interacts with CCR6 as described by the two-step/two-site model. CCL20 is a chemokine with an unusually short N-terminus of 5 residues (NH2 -ASNFD), compared to the average length of 10 residues for chemokine ligands. We have investigated how well CCL20 tolerates manipulation of the N-terminus by monitoring binding affinity of variants and their ability to activate the receptor. We show the CCL20 N-terminus tolerates truncation of up to 3 residues, extension by up to 5 additional residues, and point mutations at 4 of 5 positions with minimal loss of binding affinity and minimal impairment in ability to stimulate calcium mobilization, inositol triphosphate accumulation, chemotaxis, and β-arrestin-2 recruitment. Mutation of the fifth residue, aspartate, to alanine or lysine has a dramatic impact on binding affinity for CCR6 and ligand potency. We postulate CCL20 does not activate CCR6 through the canonical two-step/two-site mechanism of CKR activation.